Background: This study evaluates the feasibility, acceptability, and outcomes of a combined school-and familybased intervention, delivered by psychosocial counselors, for children with behavior problems in rural Nepal.
of ODD and CD showed similar incidence across geographic regions [10] .
Behavior problems result from a complex interplay of biological, environmental, and experiential factors. Poverty, through exacerbating family dysfunction, has been associated with increased risk for CD and delinquency in children and adolescents [11, 12] . Exposure to violence, particularly frequent violent events, can also have adverse effects on children's behavior, leading to school problems and an underdeveloped sense of right and wrong [13] .
While Nepal's economy rebounded during 2017, the South Asian country has been affected by a 10-year civil war, political uncertainty, and devastating earthquakes in 2015 [14] . The majority of the country's population lives in rural areas and many of them experience mental health concerns [15] . Behavior problems have not been thoroughly assessed among children less than 18 years in Nepal. Previous research suggests that children with behavior problems in Nepal rarely seek or receive help [16, 17] . A study of physically disabled Nepali children found aggressive behavior (above the 98th percentile on the standard Child Behavior Check List (CBCL) criteria) in 12.5 percent of children [18] . Despite a need for programs to address behavior problems among children and adolescents in rural areas, mental health services in Nepal are concentrated in big cities [19] .
Evidence suggests that behavior problems in children can be effectively addressed through parenting interventions. A systematic review of family and parenting interventions in high-income countries (HICs) found that positive effects can last through adolescence and into adulthood, as interventions reduced time spent in juvenile delinquent institutions and minimized re-arrest [20] . Similarly, a randomized controlled trial (RCT) of parent groups targeting child antisocial behavior demonstrated reduced ADHD symptoms in children [21] . While the majority of research on child behavior problems and the impact of treatments derives from HICs, recent interventions and evaluations have been performed in disadvantaged areas of HICs and in LMICs. Trials in LMICs have led to significant reductions in externalizing behaviors and adolescent risk-taking behaviors [22] . By providing parents with education, counselors are able to equip parents with skills to manage defiant behaviors and reduce rates of child non-compliance. Teaching parents pre-emptive strategies to address behavior problems, for example, has been shown to minimize children's noncompliant behavior [23] . Parent Child Interaction Therapy (PCIT) in Puerto Rico boosted parent's confidence in child behavior management and reduced impulsive, aggressive, and defiant behavioral patterns among children [3] . Another study, conducted in disadvantaged areas of the UK found that children's behavior problems were significantly reduced at both 12 and 18 month follow-up assessments after a parenting intervention [11] .
In addition to family-based programs, school-based interventions have been employed in LMICs to address child behavior problems. Studies have demonstrated mixed results. A school-based intervention in inner-city Kingston, Jamaica resulted in significant improvements in attendance and reductions in externalizing behaviors [24] ; while a school-based intervention in Santiago, Chile failed to demonstrate a difference in mental health outcomes between the intervention and usual care groups [25] . A classroom-based psychosocial intervention in Nepal demonstrated reduced psychological difficulties and aggression among boys and increased prosocial behavior in girls [26] .
Moreover, some literature suggests benefits of a multitiered approach where by intervention modalities are combined: generalized, school-or community-wide interventions with targeted components for high-risk individuals and their families [1, 27] . The present study aimed to evaluate the feasibility, acceptability, and outcomes of a combined school-and family-based intervention for child behavior problems in rural Nepal.
Methods

Identification of priority behavior problems
From 2013 to 2014, 72 free list interviews and 30 key informant interviews (KII) were conducted with community members of Chitwan District, Nepal, to assess parents' and family members' childcare customs and perceptions of child behavior problems [17, 28] . The interviews suggested a number of commonly experienced behavior problems among children in the community. The top five problems reported included; (1) addictive behavior, (2) not paying attention to studies, (3) getting angry easily and fighting over small issues, (4) disobedience, and (5) stealing [28] . Community informants suggested a combined school, family, and individual-based intervention to address the identified child behavior problems [16] .
Intervention selection and contextualization
To identify best practice in dealing with child behavior problems in LMICs, a scoping review was conducted using PsychINFO, CENTRAL, and Google Scholar. Altogether, eleven articles were identified. Three were review articles and the remaining eight were randomized control trials (RCTs) (Fig. 1 ). The findings of the review and results of the formative study guided the selection of the intervention, which was adapted for the Nepalese context through a workshop with Nepalese clinicians.
Intervention adaptation workshop
The Stepped Care Family Intervention (SCFI) developed and implemented by Jordans et al. [29] was used as the basis for the family-based portion of the intervention. This tiered intervention was adapted for the Nepali context during a 1-day workshop at which psychosocial counselors, a teacher, a psychiatrist, and researchers collaborated to culturally adapt the intervention for use in rural Nepal. Altogether nine people with several years of experience in the field participated in the workshop. Based on the different intervention levels (school, family, and individual), three group discussions were established to discuss feasibility and acceptability. Following these discussions, the individual-focused level was removed, as participants agreed that it required substantial resources with only limited evidence for efficacy or potential for population-level impact (Fig. 2) . The community-based intervention from the original SCFI was replaced with school based activities (for details see Additional file 1). Below we describe the adapted intervention in more detail.
Step 1: School level prevention
Psycho-education and awareness activities are provided for parents and teachers. The major objectives are to assess the externalizing behaviors and psychosocial problems displayed by children at school and in the household, and to teach parents and teachers how to deal with such behaviors. A psychosocial counselor conducts initial evaluations of the parent's and teacher's understanding of child behavior problems using emotion cards. During a group discussion, the counselor, teachers, and parents discuss major causes and impacts of these behaviors and current disciplinary practices. After the assessment, the psychosocial counselor provides psycho-education classes to groups based on identified needs. These classes include a brief introduction to child behavior problems, causes, impacts, and skills to effectively deal with specific behaviors (classroom management skills, student-teacher relationships, communication skills, rewards etc.).
Step 2: Family level intake and parent engagement
Family-level treatment is provided for children presenting with moderate-to-severe behavior problems. Trained psychosocial counselors work with parents to provide management strategies, enhance social support, improve family functioning, and reduce child behavior problems. The psychosocial counselors form parent support groups with parents of children with behavior problems. Based on geographic location, four to six parents are included in each support group. Psychosocial counselors facilitate a minimum of three group sessions and one follow-up session with each group. During these sessions, parents build social connectedness and support by sharing their stories, exchanging ideas, and exploring alternative ways of addressing family challenges and behavior problems.
Step 3: Progress monitoring
The counselors make home visits to assess the home environment and provide onsite support to both children and parents. Depending on the nature and severity of the child's behavior problems, the counselors complete one to three home visits, during which the counselor works with the parents on behavior modification techniques: (1) training parents in a specific technique, (2) supervising implementation of the technique in the home setting, and (3) evaluating the impact of the technique. Techniques include: (a) selection of desired behaviors, (b) selection of reward system (chocolate or chewing gum, books, clothes, verbal reinforcement, cooking favorite food, physical affection), (c) using reward system immediately after desired behavior is shown, (d) explanation of reason for reward (labeling), and (e) consistency. To evaluate the impact of the technique, counselors use personalized outcome indicators based on which behaviors parents most want to see changed. These indicators are measured before and after the intervention. If low intensity care does not provide the expected gains (i.e. improvement in family functioning and reduction in the child's behavior problems), counselors step-up to the next level of care.
Stepping-up requires making decisions on the child's progress based on judgments of 'significant health gain' or 'improvement' (for details see Additional file 1).
Study setting and population
This study was conducted in the Meghauli Village Development Committee (VDC) of Chitwan District, Nepal. The study population consisted of children, parents, and teachers in the Meghauli VDC. After approval from the District Education Office and school principals, all teachers associated with government and private schools in the district were included. Self-referred parents of children ages 5-15 who voluntarily agreed to participate were also included. Although many children live in extended households with multiple adult figures, only parents were included. Children ages 5-15 with disruptive behaviors based on the Disruptive Behavior International Scale-Nepal version (DBIS-N) [30] , and their parents were included if both children and parents provided consent.
Initially, psychosocial counselors provided 1 day of psycho-education on child behaviour problems to 201 teachers from 12 schools, and 100 parents, after which psychosocial counselors requested teachers and parents to refer children with behavior problems, based on judgement. Altogether, 104 children were referred. Using the DBIS-N, two researchers conducted screening interviews with parents of all 104 children. After screening, 41 children scored above the cutoff (≥ 17). All were included in the intervention after parents and children gave consent. At follow-up, 39 of the 41 children who participated at baseline were interviewed. The two children who did not participated moved to another district.
Instruments
The baseline interview was conducted using the DBIS-N, the Child Functional Impairment Scale (CFIS), and the Eyberg Child Behavior Inventory (ECBI). After 1 week of the last intervention session, follow-up assessments were conducted using the same instruments.
Disruptive Behavior International Scale-Nepal version (DBIS-N)
The DBIS-N is a 20-item instrument which measures child behavior problems and which has been validated for use in rural Nepal. It includes 4 items assessing pro-social behaviors and 16 items assessing problem behaviors. The items are rated on a 0-3 scale based on frequency of occurrence (0 = "Never" to 3 = "Very Often"). Higher overall scores on the problem scale represent a greater Step 1
Step 2
Step 3
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Child Functional Impairment Scale
Functional impairment was assessed using the CFIS, a tool that has previously been used in Nepal to assess a child's ability to complete 11 routine daily functions expected of children in the study age range [32] . Each item is rated on a 0-3 scale with 0 representing no difficulty and 3 representing difficulty completing the task "most of the time". Therefore, the range of potential scores on the CFIS is 0-33, with 33 representing the highest level of functional impairment across tasks.
Eyberg Child Behavior Inventory
The ECBI is a 36-item parent-report questionnaire that assesses child behavior problems using a 7-point scale to assess frequency and "yes/no" responses to assess the current presence of specific problems. The ECBI is scored according to "intensity" and "problem" domains, with "intensity" representing the summed numerical scores (range 36-252, where higher numbers indicates greater "intensity" of behavior problems) and "problem" representing the total number of items that are reported as being a "problem" for the informant (range 0-36, where higher numbers indicate a greater number of "problem" items) [33] . The ECBI was translated into Nepali by the authors of this study and approved by the authors of the ECBI.
Implementation and supervision
Two counselors were mobilized for the three steps of intervention-delivery under the direct supervision of a clinical supervisor and the principal investigator (RPA). A clinical psychologist with knowledge of the intervention provided a 1-week training to both counselors. To further strengthen the quality of services and the uniformity of intervention delivery, the clinical supervisor visited the study community each week to provide supervision and feedback, with additional supervision via phone contact when necessary. Behavior changes were assessed at 4-month follow-up period.
Qualitative methods
To assess stakeholders' perceptions of the acceptability and feasibility of the intervention, a qualitative process evaluation was conducted. Using purposive sampling, a total of 12 people 4 teachers, 4 parents, and 4 community members participated in key informant interviews (KIIs) by the researcher. Semi-structured interviews explored stakeholder perceptions of the program, changes in children's behavior, changes in behavior management, logistical concerns with the intervention, and recommendations for future delivery/scale-up of the intervention.
Data collection
Two trained researchers with 2 years of experience in mental health research conducted the screening, baseline, and follow-up interviews. Both researchers received a 1-week training on the study objectives, design, overview of the intervention, ethics, and study instruments and semi-structured interview guide. At first, they conducted the screening interviews using the DBIS-N. If the screening instrument suggested that the children had behavior problems, they then conducted baseline interviews to collect household socio-economic information, the CFIS, and the ECBI. After the intervention, the same researchers conducted follow-up interviews.
Data analysis
The quantitative data was entered into SPSS software and paired t-tests were conducted to assess differences in mean scores between pre-and post-intervention. Regression analyses were performed to explore predictors of child behavior problems. Thematic analyses were conducted with the qualitative data to establish themes on related topics. The collected qualitative data was first transcribed in the original language (Nepali) and then translated into English. After translation, the data was analyzed through creation of themes and subthemes.
Results
Background information
Of the total 41 children who participated at baseline, 31 (75.6%) were boys and 10 (24.4%) were girls. Participating children's ages ranged from 6 to 15 years (mean = 10.7, SD = 2.8). Most children lived in nuclear families (65.9%) and a large proportion were from the Brahman/Chhetri caste (46.3%). Almost half of the children (41.7%) had fathers working in foreign employment. About twothirds of the children (65.9%) had low food sufficiency status based on household production ( Table 1) .
Intervention outcomes
The paired sample t-test among the 39 children showed statistically significant reductions in mean DBIS-N problem scores, CFIS, and the ECBI. The change in the mean scores assessing impairment in daily functioning suggested that the intervention significantly improved children's daily functioning. On average, the intervention reduced the DBIS-N score by 7.5, the CFIS score by 3.2, the ECBI problem score by 16.1, and the ECBI intensity score by 4.9 ( Table 2 ).
The intervention resulted in better outcomes in reducing DBIS-N scores among children from extended families compared to single parents, and among children from the Brahman/Chhetri caste compared to the Dalit caste. Likewise, the intervention resulted in a significantly larger reduction of the Eyberg problem score and intensity score in older children than in younger children, and in children from the Brahman/Chhetri caste than the Dalit caste. The intervention resulted in significantly larger improvements in daily functioning among children belonging to the Brahman/Chhetri caste compared with children from the Dalit caste (Table 3) .
Perspective on parent management training
A mother of three children learned to replace her typical scolding and beating with loving and sweet words. Her youngest child, stubborn and disobedient before the intervention, showed behavioral improvements when the mother started asking him to do things from a closer distance (rather than yelling across a room), and by taking him gently by the hand. Instead of getting annoyed and impatient, she learned to show her child love and be more attentive in helping him study and read. She explained, "If we bring changes in our behavior, we could also bring changes in their behavior." As the psychosocial counselors taught parents and teachers to demonstrate love and patience to the children, instead of instilling fear through beating and scolding, intervention participants saw tangible changes in children's behaviors.
Restructuring routines
In addition to changes in disciplinary practices, parents were also instructed in creating daily schedules so that their children could follow structured day-to-day routines. Many parents stressed behavior changes seen as a result of instilling routine into their child's lives. Postintervention, children more consistently washed, did homework, attended school, and ate meals in a scheduled manner. By allowing children to play after eating, instead of forcing them to immediately start work, parents noticed that their children demonstrated increased focus when it came time to study. 
Classroom changes
A teacher commented that instead of carrying a stick into the classroom, she started using inspirational methods to encourage students to work hard. She told her students: "Whether you are here to play or to study, tomorrow you will need to be a doctor or an engineer". By giving examples of people in society who were on the wrong track because of poor habits developed early in life, she motivated her students to study and work hard. Another teacher explained that through a developed understanding of child psychology, teachers learned to create more favorable learning environments. They worked more closely with parents, let guardians know if there was a problem, and treated each child as an individual. Rather than using harsh techniques on the entire classroom, they made specific action plans to help struggling students. A high school teacher enacted a "No Punishment Zone" at his school, noting that the "behavior of one teacher determines the future of the child". Following the intervention, if teachers beat their students they were liable to be punished, suggesting that the intervention led to sustained attitudinal and behavior change amongst teachers in the district. Teachers introduced new teaching methods and exercises to their classrooms based on psycho-education training. Before the intervention, some teachers had students copy answers even if children did not understand the questions-these teachers stopped this practice. One of the school principals started holding regular staff meetings to reiterate behavioral management techniques and to discuss challenges. During these meetings, teachers were encouraged to leave their stress at home and work toward a better understanding of child psychology.
Child behavior problems
As a result of changes both at home and in the classroom, teachers, parents, the principal, and the counselor, saw reductions in child externalizing behaviors. A teacher noted that the children in his classroom "used to have a 90% habit of getting angry, and now it [had] fallen to 60%". Other parents explained that their children started washing-up and studying without prompting. However, one mother noted that her child had reverted to his previous, disobedient state. She mentioned that children whose parents were not involved in the intervention were a bad influence on her son. While some children continued to lie and curse, all but one was significantly better behaved than before the intervention.
Feasibility and community perceptions of intervention
Community informants were asked how community members perceived the intervention. The participants reported that community members generally appreciated the intervention. For example, one teacher said, "when I talked with my students' parents about the program, many laughed with joy as they were very pleased with the intervention". When asked whether the participants experienced any difficulties during the intervention, a few commented that they had difficulty attending meetings because of hectic work schedules. However, almost all informants mentioned that the counselors were flexible with their time and were willing to meet parents and teachers wherever and whenever was most convenient.
Recommendations
Participants recommended that counselors work with more parents in the community. While the intervention primarily targeted parents of children presenting with behavior problems, participants reported that other parents may have similarly benefitted from psycho-education. Additionally, some informants suggested ongoing follow-up. For instance, one of the school principals explained that teachers would benefit from continued education and psychosocial support on child psychology and behavior. One of the intervention counselors mentioned that she and her team had to make adjustments to classroom management skills, teacher-student relationships, communication skills, and reward and reinforcement systems. This counselor suggested that future programs add more information on self-care. Extremely happy with the intervention, a school teacher advocated for more training sessions in order to include the entire village-parents, teachers, and students alike. While the Nepali conflict caused a huge economic and societal burden, he explained that "this kind of program, " can make society "more effective, trustworthy, and fruitful".
Discussion
This study examined the feasibility, acceptability, and outcomes of a stepped school-and family-based intervention for child behavior problems in rural Nepal. In both quantitative measures and qualitative reports, parents and teachers of children with behavior problems reported substantial improvements in children's behaviors and functioning from baseline to follow-up. Parents and teachers both found the intervention feasible and acceptable to be implemented within a rural setting. Stakeholders in the community reported that the intervention brought important improvements in disciplinary practices both at home and at school. Improvements in behaviors at home were not isolated to participating families; rather, parents spread psycho-education to other community members, creating an environment supportive of positive behaviors among children and positive discipline and management among parents. Effectiveness studies assessing stepped family care models in India have shown similar findings; family-based interventions are appropriate even in poor and rural communities [34, 35] . This is consistent with the literature, including systematic reviews, observational studies, and randomized controlled trials, which suggests that positive parenting is a key factor in reducing child externalizing behaviors [11, 20, [36] [37] [38] [39] .
The mean score reductions on both the DBIS-N and the ECBI suggest significant improvements in children's behavior problems. However, demonstration of effectiveness will require demonstration of statistical significance when compared with a control group. It is important to note that regression analysis suggested that the intervention was most effective among children belonging to extended families, among children from the Brahman/ Chhetri caste, and among younger children.
Through the intervention, family members learned to deal with their children's behavior problems through positive parenting and family adjustment. Family members were taught social learning techniques to improve children's negative behaviors. The presence of multiple adults caring for children in extended families could potentially explain the greater reductions in negative behaviors seen among children in these groups, when compared to single-parent homes. In extended, or joint family systems in Nepal, several family members are responsible for caring for children and adolescents. Thus, having several adults engaged in positive parenting and family adjustment likely benefited children in extended families.
While school-and family-based interventions are often effective for low-income students with externalizing behaviors [40] , class differences can impact effectiveness [41] . Children from the Brahman/Chhetri caste may have experienced increased reductions in externalizing behaviors compared to children from the Janajati and Dalit castes due to ingrained community-and self-stigma and caste-based discrimination against these groups [42] . Additionally, families from high castes, particularly those with intact family structures, are exposed to fewer effects of social determinants of mental health [43] . Children from lower castes are more likely to be marginalized, live in unstable family situations, and be exposed to poverty. In order to see similar reductions in behavior problems among the Janajati and Dalit castes, these groups may require additional social services.
Younger children may have seen more significant improvements in ECBI because of age differences in environment, brain development, and impulsivity. Older students likely spend more time away from the classroom and home environments. Thus, these students were less frequently exposed to teachers' and parents' new disciplinary practices and behavior management techniques. Furthermore, impulsivity increases dramatically during adolescence [44] . Due to limitations in brain development, adolescents are often unable to control this impulsivity [45] . This pattern may be stronger in emotionally reactive adolescents [45] . As the students involved in the present study demonstrated emotional reactivity, it is likely that older individuals demonstrated worse outcomes than their younger counterparts due to age discrepancies in brain development and impulsivity.
The pilot intervention had a number of strengths. The intervention was delivered by community psychosocial counselors who received an extensive, week-long training. Quality assurance was continually ensured through regular supervision by a clinical psychologist with knowledge of the intervention. The intervention was successful in mobilizing qualified psychosocial counselors. In future stepped-care implementation in Nepal, programs can maximize intervention reach (contact coverage) by employing community psychosocial workers. If strong support and supervision mechanisms are established, community psychosocial workers can more efficiently reach parents and teachers.
In addition to the strengths noted above, the intervention also had limitations. Due to a lack of control group, this study was unable to infer causality, and therefore determine effectiveness. Thus, this study was only able to assess feasibility and acceptability. Another limitation stemmed from the short follow-up period, as behaviors were only measured after 4 months. Future research should employ a longer follow-up period, whereby children's behaviors are assessed on the three instruments at 6-and 12-month follow-up. Lastly, KII assessing stakeholders' perceptions of the acceptability and feasibility of the intervention were overwhelmingly positive. These results could potentially be skewed due to social desirability bias.
As this study served as an initial feasibility test of the intervention, follow-up research employing an adequately powered sample size and a control group should be implemented to determine intervention effectiveness. If the intervention is deemed effective, future scaling-up of the intervention in surrounding VDCs should monitor and evaluate progress using larger sample sizes and assessing socioeconomic differences and other potential moderating factors more rigorously.
In future studies, parents of children without moderate-to-severe behavioral problems could be reached through further peer support, for example by training and supervising parents to lead parent peer-groups on Parent Management Training. By relieving the resources required by having psychosocial counselors or community psychosocial workers lead sessions, parent-led groups could give parents agency and provide more parents with necessary strategies in dealing with child behavioral problems.
Conclusion
This study evaluated a stepped school-and family-based intervention for reducing child behavior problems in rural Nepal. The quantitative results demonstrated reductions in child externalizing behaviors, and parents and teachers involved in the intervention found the intervention acceptable and feasible for use with their children and students. Based upon the findings from this pilot testing, an RCT should be designed and implemented to determine the effectiveness of the intervention. If the intervention is shown to be effective for the Nepali setting, it should be further scale-up in surrounding VDCs and beyond to further reduce child externalizing behaviors, and subsequently, negative impacts at the family and community levels.
